Ite Page & Wed by 1FW Operations 
mlus not a part of (he Official Record 



"1^6^e<^ M. (be images may include (btit-afeaot limited to): ■ 
/ } •* BLACK BORDERS : . . 

. • FADEDTEXT . 

• ILLEGIBLO TEXT 

S ^WED/SLANTEDTMAGES 

♦ COLORED PHOTOS 

BLACK OR VERY BLACK AND WHITE DARK PHOTOS , 

* «RAYSCALH DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 

As rescanning documents mil not correct images 
please do not report the images to the 
Image Problem Mailbox. 



esp@cenet - Document Bibliography and Abstract 



Page 1 of 1 



PREPARATION OF SYNTHETIC RESIN COATED METAL PLATE 



Patent Number: 
Publication date: 
Inventor(s): 
Applicant(s):: 
Requested Patent: 

Application 
Number: 



JP4367763 
1992-12-21 

SAHODA HIROSHI; others: 02 
MITSUBISHI PLASTICS IND LTD 



□ JP4367763 



JP19910169458 19910614 



Priority Number(s): 

IPC Classification: B05D1/06 ; B05D7/14 ; B05D7/24 ; B32B15/08 ; B32B15/16 ; B32B27/20 ; B32B31/20 

EC Classification: 
Equivalents: 



PURPOSE:To obtain a synthetic resin coated metal plate for a printed circuit board having an insulating 
layer of uniform quality. 

CONSTITUTIONS synthetic resin and an inorg. filler are kneaded and subsequently ground to prepare a 
fine powder which is, in turn, applied to a metal plate by electrostatic painting to form an insulating layer. A 
metal foil or plate is further placed on the surface of the insulating layer and the insulating layer is 
compressed under heating and pressure to be unified with the metal foil or plate to obtain a synthetic resin 
coated metal plate having uniform quality. The insulating layer containing a large amount of the inorg. filler 
and having uniform quality can be formed by electrostatic painting and a metal core or metal base printed 
wiring board especially excellent in radiation properties is obtained. 
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(74) [Designated Attorneys) Representing All Applicants] 
(57) [Abstract] 

[Constitution] After mixing with liquid crystal polymer and sol 
uble non- liquid crystal polymer which possessself-orientation 
characteristic to solvent in range of weight ratio 30:7 0 or 1 
0:90, liquid crystal polymer andand heating to temperature 
where liquid crystal polymer can maintain liquid crystalline state 
abovethe ireltingtennperature of non- liquid crystal polymer, 
extrusion molding it does, it produces liquid crystal polymer 
rricrospherebody which has average particle diameter 0.5 to 10 
urn by dissolution and removal doing non- liquid crystal 
polymer next withthe solvent. 

[Effects)] As for above-rrentioned sphere, To form liquid cry 
stal with molten state condition, by 6a that solidification 
itdoes, there to be a regularity from liquid crystal structure 
which molecular chain arrangesinside liquid crystal domain, 
being novel ones where surface shows smooth solid structure, 
because it is superior in heat resistance and chemical resistance 
and solvent resistance, starting material for powderformation, 
starting material for bake molding, filler of thermoplastic 
polymer material and ttetterrrDsetting polymeric material, it 
is useful in heat resistance paint and enamel and filler etc 
ofthe adhesive. 



[Qaimfs)] 

[Claim 1] After mixing with liquid crystal polymer and soluble 
non- liquid crystal polymer which possessself-orientation 
characteristic to solvent in range of weight ratio 30:7 0 or 1 
0:90, liquid crystal polymer andand heating to temperature 
where liquid crystal polymer can maintain liquid crystalline state 
abovethe lreltingtenperature of non- liquid crystal polymer, 
iranufacturingrretrod of liquid crystal polymer microsphere 
body which has theaverage particle diameter 0.5 to 10 um 
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which consists of fact that extrusion molding it does, dissolution 
and removaldoes non- liquid crystal polymer next with solvent 



[000 1] 



[0002] 

$*Lai:t^*ja*«fc5. tit, iMttSfl^©*^ 



[0003] 



[0004] 



[Description of the Invention] 
[0001] 

[Field of Industrial Application] This invention is something reg 
arding novel rranirfacturing method of liquid crystal polymer 
microsphere body. This microsphere body, starting material 
for powder formation, starting material for the bake molding 
filler of thermoplastic polymer material and thermosetting 
polymeric material, is useful in heat resistance paintand enamel 
and filler etc of adhesive. 

[0002] 

[Prior Art] Until recently, it is produced by pulverizing polymer 
of solid stateas production method of nicroparticle of 
polymer. In addition, also method which obtains spherical 
particle by suspension polymerization method isinformsd But, 
there is a deficiency that with method of former, as for the 
sphere it cannot be acquired and only nicroparticle of 
amorphous and therricroparticle of fibril can acquire. In 
addition, with msthod of the latter, there is a deficiency that 
thematerial which is acquired by suspension polyrreriaation is 
limited And, incase of liquid crystal polymer, it was not 
possible to make microsphere particle, withthese any method 

[0002] 

[Problems to be Solved by the Invention] As for this invention, 
it is something which can do that method whichproduces 
spherical particle body which consists of liquid crystal polymer 
which is superiorin heat resistance and chemical resistance 
simply efficiently in industrially is offered as object 

[0004] 

[Means to Solve the Problems] As for these inventors, Of repea 
ting various research in order to develop industrial production 
method of liquid crystal polymer spherical particlebody which 
possesses desirable property where before you inscribed asfor 
result, It mixes with liquid crystal polymer and soluble non- 
liquid crystal polymer which possess self- 
orientati oncharacteristic to solvent at fixed ratio, liquid crystal 
polymer and with ternperature above melting terrperaturepf 
non- liquid crystal polymer, itheated to tenperature where 
liquid crystal polymer can maintain liquid crystalline state, 
extrusion moldingdid, it discovered fact that it can achieve 
object, by thedissolution and removal doing non- liquid crystal 
polymer next with solvent, forming this invention itreached 



ISTA's ConvertedKokai(tm), Version 1 .2 (There may be errors in the above translation ISTA cannot 
be held liable for any detriment fromits use. WWW: http://www.intlscience.com Tel: 800-430-5727) 



P.3 



point of on basis of this knowledge. 
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[0005] It is something which offers rrBnufacturing method of li 
quid crystal polymer microsphere body which has theaverage 
particle diameter 0.5 to 10 |im which consists of feet that 
after mixing with liquid crystal polymer andthe soluble non- 
liquid crystal polymer which possess self-orientation 
characteristic to solventin range of weigjit ratio 30:7 0 or 1 
0:90, liquid crystal polymer and and heating to terrperature 
wherethe liquid crystal polymer can maintain liquid crystalline 
state above melting ternperature of non- liquid crystal polymer, 
the extrusion molding it does namely, this invention, dissolution 
and removal does non- liquid crystal polymer next withthe 
solvent. 
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[0006] If liquid crystal polymer which is used for this invention 
method is something which possesses self-orientation 
characteristic, especially it is not restricted, but it can usefor 
ideal ttenrotropic liquid crystal polymer. 

[0007] As this kind of thermotropic liquid crystal polymer, thos 
e of aromatic type like for example Vectra A aredesirable. 
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[0008] If non- liquid crystal polymer which is used for this inve 
ntion method is soluble ones in the solvent, especially it is not 
restricted rxjlyetryleneterephthalate, polybutylene 
terephthalate , the polycarbonate , polystyrene, 
polym^lirethaoylate and acrylonitrile - styrene 
copolymer etc can be listed,but as desirable ones. 

[0009] Regarding to this invention method, it is necessary to mi 
x with liquid crystal polymer and thenon- liquid crystal polymer 
to weight ratio 30:7 0 or 1 0:90. 

[0010] When mixture fraction of liquid crystal polymer when it 
becomes many, in comparison withthe 30 wt% liquid crystal 
polymer becomes network of fibril, when melting thenon- liquid 
crystal polymer with solvent, spherical particle it decreases it is 
not acqiiredand, in addition in comparison with 1 0 wt% , 
average particle diameter is notacqiired liquid crystal polymer 
spherical particle of 0.5 to 10 urn 

[00 1 1] Blend which it acquires in this way forms in strand or th 
esheet in accordance with conventional method of extrusion 
molding, by single screw screw extrusion and the twin screw 
screw extrusion and gear pump extrusion etc. 

[0012] Case of screw extrusion, inserting breaker plate in flow p 
ath of molten resinwhich from screw end reaches to strand die 
and sheet die, extrusion isdone, but it does not insert mesh. In 
addition, when strand die is used, as for parallel part length (L) 
of die andratio and L/D of outlet diameter (D) of die it is 
desirable to be a4 or less. 
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[0013] Regarding this extrusion molding it is done under moldin 
g temperature or other molding condition where liquid crystal 
polymer canrraintain liquid crystalline state. 

[0014] Next, selectively polyethylene terephthalate is melted f 
rom molded article which it acquires inthisway, with solvent , 
separating due to filtration, or centrifugal separationetc 
spherical particle is acquired by removing. 

[001 5] As this kind of solvent, Melt liquid crystal polymer, it t 
o be, Is sorrething which if non- only liquid crystal polymer 
selectively is melted, as forespecially restriction it is not 
nitrobenzene , phenol , m- cresol , theo- chlorophenol , 
trifluoroacetic acid , aromatic hydrocarbon, carbon 
tetrachloride and methyl x jp8 ^ ketone , it can use 
acetone , ethyl acetate , ethylene chloride , formic acid , the 
cUmetliylforrnamide , dimethyl sulfoxide , dimethyl sulfone , 
telxamethyl sulfone , tetramethylene sulfoxide and methylene 
chloride etc,but according to types of non- liquid crystal 
polymer. 

[0016] Regarding to this invention method, as liquid crystal pol 
ymer when it uses polyethylene terephthalate inaddition 
thermotropic liquid crystal polyester, as non- liquid crystal 
polymer, it seems that is shown in the attached figure, it can 
acquire thermotropic liquid crystal polyester microsphere body 
of perfect sphere substantially. 

[0017] Liquid crystal polyrrer microsphere body which it acquir 
es in this way is separated from the solvent, ethanol , being 
acetone and or water etc after washingwell, air dry or reduced 
pressure drying does is refined 

[0018] Spherical particle which it acquires in this way has avera 
ge particle diameter of 0.5 to 10 um,shows solvent resistance 
vis-a-vis many organic solvent, has possessed or other 
propertywhich does not show shape change to 250 °C. 

[0019] 

[Effects of the Invention] It possesses marked effect that liquid 
crystal polymer nicrosphere body of this invention formsthe 
liquid crystal with molten state condition, by feet that 
solidification it does,there is a regularity from liquid crystal 
structure which molecular chain arranges inside the liquid crystal 
domain, they are novel ones where surface shows smooth solid 
structure, being aliquid crystal polymer spherical particle which 
does not look at example in past, is superior in heat resistance 
and chemical resistanceand solvent resistance. 

[0020] Therefore, as for liquid crystal polymer microsphere bod 
y of this invention, making use of this kindof characteristic 
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[0 0 2 3] 

can 



which is superior, starting material for for example powder 
formation, starting material for bake molding filler of 
thermoplastic polymer material and thermosetting polymeric 
material, it is useful inthe heat resistance paint and enamel and 
filler etc of adhesive. 

[0021] 

[Working Examples)] Next this invention furthermore is expla 
ined in detail with Working Example. 

[0022] Working Example 1 and Comparative Example 1 to 2 

Pellet of aromatic liquid crystal polyester ( Vectra A 950 and 
Polyplastics Co. Ltd (DB 69-075^130) supplied ) and pellet of 
polyethylene terephthalate predetermined amount itrrixed, 
lengthwise sheet of extrusion and thickness 0.3 to 1 mm it 
formed with extrusion terrperature 3 1 0 °Cwith 90 °C 1 2 
hours , furthermore 4 hours after drying, makinguse of extruder 
and sheet die of cylinder internal diameter 30 mm with 150 °C 
This time, breaker plate was inserted into inlet of melt flow 
path of thscrosshead which connects cylinder and sheet die. 
solid sheet which it acquires in this way after cooling was soaked 
inthe trifluoroacetic acid, polyethylene terephthalate was 
- melted, spherical particle was acquired with filtration 
electron microscope photograph of spherical particle which is 
acquired was shown intheFigure 1. In addition, average particle 
diameter of this spherical particle was shown in Table 1 . 

[0023] 
[Table 1] 
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[0024] Working Example 2 

Predetermined amount it nixed pellet of aromatic liquid crystal 
polyester (Vectra A 950), and pellet of polyethylene 
terephthalatethe extrusion and strand it formed with extrusion 
temperature 300°Cwith90°Cthel 2 rx>irs , furthermore 4 
hours after drying, making use of extruder andthe ^ar pump 
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and strand die (As for UD 2 and outletdiamster4nm)of 
cylinder internal diameter 30 mm with 150 °C strand which it 
acquires in this way after cooling was soaked inthe 
trifluoroacetic acid, polyethylene terephthalate was melted, 
spherical particle was acquired with filtration. 



[Brief Explanation of the Drawing(s)] 

[Figure 1] Electron microscope photograph which shows struc 
ture of spherical particle which is acquired withthe Working 
Example 1 of this inventioa 




[01] 



[Figure 1] 



ISTA's ConvertedKokai(tm), Version 12 (There may be errors in the above translatioa ISTA cannot 
be held liable for any detriment from its use. WWW: http://www.intlscience.com Tel: 800430-5727) 



P.7 



